Unusually weak oxygen binding, physical properties, partial sequence, autoxidation rate and a potential phosphorylation site of beluga whale (Delphinapterus leucas) myoglobin.
We purified myoglobin from beluga whale (Delphinapterus leucas) muscle (longissimus dorsi) with size exclusion and cation exchange chromatographies. The molecular mass was determined by mass spectrometry (17,081 Da) and the isoelectric pH (9.4) by capillary isoelectric focusing. The near-complete amino acid sequence was determined and a phylogeny indicated that beluga was in the same clad as Dall's and harbor porpoises. There were consensus motifs for a phosphorylation site on the protein surface with the most likely site at serine-117. This motif was common to all cetacean myoglobins examined. Two oxygen-binding studies at 37 degrees C indicated dissociation constants (20.5 and 23.6 microM) 5.7-6.6 times larger than horse myoglobin (3.6 microM). The autoxidation rate of beluga myoglobin at 37 degrees C, pH 7.2 was 0.218+/-0.028 h(-1), 1/3 larger than reported for myoglobin of terrestrial mammals. There was no clear sequence change to explain the difference in oxygen binding or autoxidation although substitutions (N66 and T67) in an invariant rich sequence (HGNTV) distal to the heme may play a role. Structural models based on the protein sequence and constructed on topologies of known templates (horse and sperm whale crystal structures) were not adequate to assess perturbation of the heme pocket.